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Available online xxxxTraffic climate is a recent and one of the essential topics in traffic and transportation research. Various studies
have examined the relations of traffic climatewith driving outcomes such as accidents by using different versions
of the Traffic Climate Scale (TCS). In a recent attempt, 16-items and 38-items versions of the TCS were examined
in different countries. With respect to that, the present study aims to investigate the psychometric properties of
16-items and 38-items versions in samples from Turkey and Sweden and to test the traffic climate differences of
these two countries. A total of 309 participants fromTurkey and 357 participants fromSweden completed a ques-
tionnaire including a demographic information form and the TCS. Confirmatory factor analyses showed that the
short TCS had better fit indexes with acceptable reliability. Moreover, the traffic system in Turkey was perceived
to be more internally and externally demanding and less functional compared to the traffic system in Sweden.
The results suggest that the short TCS is a reliable and user-friendly measurement to understand the perception
of road users.
© 2021 International Association of Traffic and Safety Sciences. Production and hosting by Elsevier Ltd. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Keywords:
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Road safetyAccording to the latest two reports of theWorld Health Organization
[1,2], road traffic accidents result in approximately 1.35 million deaths
each year. The number of deaths increased by 100,000 from 2013 to
2016. Additionally, these accidents are the leading cause of death for
people between the ages of 5 and 29 [2]. Even though road traffic acci-
dents are one of the critical public health problems worldwide, fatality
statistics showed crucial regional and country differences. For example,
the number of deaths due to road traffic accidents were three times
higher in low-income countries than in high-income countries [2].
Özkan and Lajunen [3] proposed a hierarchical structure of traffic cul-
ture and climate. According to this model, accidents occur due to either
direct or combined effects of factors in a multi-level sociocultural and
technical environment of the traffic system. Traffic climate is one of
the crucial factors in decreasing adverse outcomes and increasing road
safety [4].
Different studies have defined traffic climate by focusing on various
aspects. Özkan and Lajunen [3] operationalised traffic climate as “the
road users' (e.g. drivers') attitudes and perceptions of the traffic in a
context (e.g. country) at a given point in time”. With respect to that,
Özkan and Lajunen [3,5] highlighted the multi-level and multi-layerartment of Psychology, Middle
n of Traffic and Safety Sciences.
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11.001structure of traffic culture and climate. In this context, traffic climate
can be affected by the components of the environment and conditions
of the current traffic system. Besides, drivers' skills, attitudes and behav-
iours can also be affected by the traffic climate [4].
Following the theoretical discussion on traffic culture and climate
[3], the Traffic Climate Scale was developed to measure road users' per-
ception of traffic safety of a country [6]. Özkan and Lajunen [6] mea-
sured traffic climate under three dimensions, namely external
affective demands, internal requirements and functionality. External af-
fective demands are identified with the emotional engagement while
interactions with the traffic (e.g. annoying). Internal requirements are
related to the road users' skills and abilities to be successfully part of a
traffic system (e.g. demands knowledge of traffic roles). Finally, func-
tionality corresponds to the characteristics (e.g. planned) of a functional
traffic system [7]. The TCS could also be used to study country differ-
ences in terms of traffic climate. For instance, Üzümcüoğlu et al. [8]
found that traffic system in Turkey was perceived to be more internally
demanding and less externally demanding and functional than traffic
system in China.
Even though the TCS has been used and showed reliable three-factor
solutions in different countries such as Germany [7], Turkey [9], Estonia,
Greece, Kosovo, Russia [10] and China [4,11], the itemcontent of the fac-
tors showed significant differences. For instance, Gehlert et al. [7] used
41 items versions, and the final version suggested included 30 items.
In the Chinese adaptation of the TCS [11], the factorial analysis was con-
ducted with 41-items version. However, the final scale consisted of 13
items. Moreover, Üzümcüoğlu Zihni [9] tested the 44-items versionting by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Turkey and 42 items in China with the same three factors with certain
item differences under each factor. All in all, considering these differ-
ences, Üzümcüoğlu et al. [10] examined the psychometric properties
of four different versions (38-, 30-, 22-, and 16-items) in five different
countries (Estonia, Greece, Kosovo, Russia and Turkey).
With respect to these differences, the aims of the present study
were;
1) To test the psychometric properties of the 38-items and the 16-
items versions suggested by Üzümcüoğlu et al. [10] in Turkey
and Sweden. In addition to re-examining the psychometric prop-
erties of the TCS in a sample from Turkey, the factorial structure
of the Swedish version will be tested for the first time in the
literature.
2) To investigate correlations of traffic climate factors and demographic
variables (i.e. age, gender, last year kilometres and accidents)




The study was conducted with a total of 309 participants from
Turkey between 19 and 38 years old (M = 22.44, SD = 2.80) and 357
participants from Sweden between 20 and 66 years old (M = 30.03,
SD = 10.38). There were 206 and 208 females and 103 and 147 males
in the samples from Turkey and Sweden, respectively. The demographic
characteristics of both samples (age, kilometres driven in the last year
and accident history) are given in Table 1.
1.2. Measurements
The questionnaire, including additional measures (i.e. Traffic Locus
of Control Scale, Driving Skills Inventory and Basic Personality Trait In-
ventory), was constructed in English (the common language between
the authors). The TCS and demographic information form were trans-
lated into Swedish and then back-translated to English. In Turkey, pre-
vious Turkish versions were used.
1.2.1. Traffic climate scale
The TCS has been used to measure the traffic climate of a traffic sys-
tem in a country [6]. Participants were asked to rate the traffic system in
terms of 44 items in 6-point Likert-type from 1 (does not describe it at
all) to 6 (describes it fully). The previous Turkish version [6] was used
in Turkey, and the Swedish version was adopted in the present study.
In the present study, 38-items and 16-items versions suggested by
Üzümcüoğlu et al. [12] were examined. Factorial structures and
Cronbach's alpha reliabilities of the subscales were given in section
2.2.1. for 38-items and 2.2.2. for 16-items.Table 1






Age 22.44 2.80 30.03
Male N = 103 33.3% N = 147
Last year kilometres 5041.43 11,708.68 8384.92
Active accidents 0.61 1.26 0.21
Passive accidents 0.26 0.58 0.16
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1.2.2. Demographic information form
Participants' age, gender, last year kilometres, number of active acci-
dents and number of passive accidents information were gatheredwith
the demographic information form.1.3. Procedure
The study was approved by the university's Applied Ethics Research
Center. Two prerequisites were determined for participation (i.e. being
a university student and having a valid full driving license for a car). The
questionnaire package was in Turkish for drivers from Turkey and in
Swedish for drivers from Sweden. The online questionnaire link begin-
ning with the informed consent form, was distributed using Qualtrics
through social media challenges in Turkey and Sweden. Besides, a
study invitation e-mail including a link to the surveywas sent to student
e-mail addresses in Sweden obtained from the student registration and
grading document system (LADOK). In Turkey, some of the participants
gained bonus points for their participation in their courses. These stu-
dents were invited to research through the university's web study sys-
tem or directly through the course instructors. Along with the other
measurements, the study took approximately 15 to 20min to complete.1.4. Analyses
The analyseswere conductedwith JASP 0.14.1.0 and SPSS v26. In line
with the aims of the study, four different confirmatory factor analyses
were conducted for 38- and 16-items versions of the TCS across samples
from Turkey and Sweden separately. The fitness of the models was
assessed by χ2/degree of freedom ratio, root mean square error of ap-
proximation (RMSEA), comparative fit index (CFI), and standardised
root mean square residual (SRMR). A good fit model is evaluated
based on having: χ2/degree of freedom ratio between 2:1 and 5:1,
RMSEA below 0.10, CFI above 0.90 and SRMR below 0.10 [13,14]. Fol-
lowing the factorial structures, dimensions based on the mean scores
of the items and bivariate correlation coefficients between variables
were calculated. Finally, six one-way between-groups analyses of co-
variance (ANCOVA) were conducted to identify country differences in
traffic climate between Turkey and Sweden after controlling for age,
gender and kilometres driven in the last year.2. Results
2.1. Sample characteristics
The sample characteristics of drivers from Turkey and Sweden in
terms of age, kilometres driven in the last year and the number of active
and passive accidents in the previous three years are given in Table 1.
Drivers from Turkey were significantly younger, less exposed to traffic
in terms of kilometres driven in the last year and had more active and
passive accidents in the previous three years.df F p Ƞp2
SD
10.38 1, 663 155.37 0.000 0.19
41.2%
13,632.63 1, 595 10.37 0.001 0.02
0.51 1, 662 30.19 0.000 0.04
0.41 1, 663 6.85 0.009 0.01
.47 Dangerous
Exciting





















































































































Fig. 1. The 38-Items TCS Item Structure in Turkey.

























































































































Fig. 2. The 38-Items TCS Item Structure in Sweden.
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2.2.1. CFA results for 38 items
The CFA results for the 38 items version of the TCS are presented for
Turkey (Fig. 1.) and Sweden (Fig. 2.), respectively. The CFA results
showed acceptable fit indexes. For external affective demands, the
item loadings ranged from −0.29 to 0.89 in Turkey and from −0.03 to
0.86 in Sweden. Items with the highest loadings were annoying in
Turkey and chaotic in Sweden. The item loadings of functionality were
between 0.51 and 0.98 in Turkey and 0.26 and 0.77 in Sweden. Items
with the highest loadings were safe in Turkey and functional in
Sweden. The item loadings of internal requirements were between
0.28 and 0.71 in Turkey and − 0.07 and 0.88 in Sweden. Requires vigi-
lance and requires experience were the items with the highest loadings
in Turkey and Sweden, respectively. The Cronbach's alpha reliabilities
of three factors for Turkey and Sweden were as follows: 0.85 and 0.83
for external affective demands, 0.87 and 0.79 for functionality and
0.82 and 0.72 for internal requirements. The fit indices of the two
models showed acceptable values except for the CFI values for

















































Fig. 3. The 16-Items TCS Ite
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SRMS = 0.08) and (χ2 (662) = 2013.01, p < .001, RMSEA = 0.08,
CFI = 0.68, SRMS = 0.10).
2.2.2. CFA results for 16 items
The CFA results for the 16 items version of the TCS are presented
for Turkey (Fig. 3.) and Sweden (Fig. 4.), respectively. The CFA results
showed acceptable fit indexes. For external affective demands, the
item loadings ranged from 0.34 to 0.91 in Turkey (see Fig. 3.) and
0.35 to 0.82 in Sweden (see Fig. 4.). Items with the highest loadings
were annoying in Turkey and chaotic in Sweden. The item loadings
of functionality were between 0.56 and 0.98 in Turkey and 0.60 and
0.76 in Sweden. Items with the highest loadings were safe in
Turkey and functional in Sweden. The item loadings of internal re-
quirements were between 0.63 and 0.76 in Turkey and 0.71 and
0.91 in Sweden. Demands alertness and demands cautiousness were
the items with the highest loadings in Turkey and Sweden, respec-
tively. The Cronbach's alpha reliabilities of three factors for Turkey
and Sweden were as follows: 0.84 and 0.81 for external affective de-
mands, 0.82 and 0.80 for functionality and 0.84 and 0.75 for internal


































































Fig. 4. The 16-Items TCS Item Structure in Sweden.
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SRMS = 0.06) and Sweden (χ2 (101) = 349.88, p < .001, RMSEA =
0.08, CFI = 0.86, SRMS = 0.07). Only the CFI value for Sweden was
below 0.90 cut-off but still acceptable.Table 2
Correlation coefficients in Turkey and Sweden.
1 2 3 4 5
1. Age 1 −0.03 0.17⁎⁎ 0.00 0.0
2. Gender (1: Male, 2: Female) −0.13⁎ 1 −0.25** −0.06 −
3. Last year kilometres 0.09 −0.11⁎ 1 0.00 0.1
4. Active accidents −0.03 −0.01 0.24⁎⁎ 1 0.1
5. Passive accidents −0.01 −0.13⁎ 0.26⁎⁎ 0.28⁎⁎ 1
6. EAD_38 0.04 0.09 −0.05 −0.08 −
7. FUN_38 −0.14⁎ 0.01 0.06 0.04 0.0
8. IR_38 0.04 0.14⁎ −0.01 −0.04 −
9. EAD_16 0.06 0.09 −0.06 −0.08 −
10. FUN_16 −0.10 0.07 0.04 0.06 0.0
11. IR_16 0.11 0.08 −0.05 0.00 0.0
Note. Correlation coefficients in Turkeywere given in bold. * p< .05, ** p< .01. EAD=External
from 38-Items version, _16 = Mean of factor from 16-Items version.
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2.3. Correlations
The bivariate correlation coefficients between the variables were
presented in Table 2. Age was negatively correlated with functionality6 7 8 9 10 11
2 0.01 −0.20** 0.06 0.00 −0.18⁎⁎ 0.07
0.01 0.13⁎ 0.00 0.13⁎ 0.09 0.02 0.16⁎⁎
6⁎⁎ 0.00 −0.07 −0.03 0.03 −0.07 −0.01
6⁎⁎ 0.09 −0.03 0.02 0.07 −0.04 −0.03
−0.01 0.00 0.01 0.00 −0.01 0.00
0.04 1 −0.17** 0.45⁎⁎ 0.93⁎⁎ −0.26⁎⁎ 0.30⁎⁎
1 −0.38⁎⁎ 1 0.24⁎⁎ −0.24⁎⁎ 0.89⁎⁎ 0.21⁎⁎
0.02 0.73⁎⁎ −0.24⁎⁎ 1 0.35⁎⁎ 0.13⁎ 0.81⁎⁎
0.05 0.96⁎⁎ −0.44⁎⁎ 0.69⁎⁎ 1 −0.33⁎⁎ 0.20⁎⁎
0 −0.38⁎⁎ 0.92⁎⁎ −0.24⁎⁎ −0.44⁎⁎ 1 0.11⁎
0 0.71⁎⁎ −0.28⁎⁎ 0.89⁎⁎ 0.69⁎⁎ −0.28⁎⁎ 1
affective demands, FUN= Functionality, IR= Internal requirements, _38=Mean of factor
İ. Öztürk, H. Wallén Warner and T. Özkan IATSS Research xxx (xxxx) xxxfactor from the 38-items scale in two countries. On the other hand,
kilometres driven in the last year and the number of active and passive
accidentswere not correlatedwith any dimensions of the TCS. Finally, in
terms of correlation coefficients between dimensions of the TCS, exter-
nal affective demands and internal requirements were positively corre-
lated with each other in both countries. Functionality was negatively
correlated with external affective demands in both countries. However,
the correlations between functionality and internal requirements were
negative in Turkey and positive in Sweden.
2.4. Country differences in traffic climate
Series of one-way between-subjects ANCOVAwere conducted to ex-
amine country differences in dimensions of long and short TCS. After
controlling the statistical effects of age, gender and kilometres driven
in the last year, significant country differences were determined (see
Table 3.). Turkey scored higher in external affective demands and inter-
nal requirements than Sweden. On the other hand, Sweden had higher
functionality scores than Turkey.
3. Discussion
The first aimwas to examine the psychometric properties of the 38-
items and the 16 items versions suggested by Üzümcüoğlu et al. [10] in
Turkey and Sweden. In the present study, factorial fit indices of the Traf-
fic Climate Scale [6] were examined with samples of drivers from
Turkey and Sweden, respectively. In addition to re-examining the facto-
rial structure in Turkey [10], for the first time in the literature, the TCS
was used in Sweden.
Similar to Üzümcüoğlu et al. [10], even though the Cronbach's alpha
reliabilities of the scales were higher in the long version, the short ver-
sion of the TCS showed acceptable internal consistency with better fit
indexes. Based on these, it could be suggested that using the short TCS
would bemore useful considering thepractical benefits (such as quicker
for participants to complete and higher response rate) of using 16 items
scale rather than 38 items scale. Franke et al. [15] discussed that short-
ened scales have various benefits such as increased response rate and
data quality.
In terms of the relations of traffic climate factors, similar to previous
findings [10], the correlation coefficients of external affective demands
with internal requirements were positive and with functionality were
negative. Gehlert et al. [7] discussed that external affective demands
and functionality dimensions were related to external characteristics
of the traffic system, and internal requirements were associated with
the skills requirements of the traffic system. In that sense, it could be
suggested that functional traffic systems would also be more likely not
to be emotionally demanding. On the other hand, in an emotionally de-
manding traffic system, drivers were alsomore likely to perceive higher
skill requirements from the traffic system to be part of the traffic system.Table 3





df F p Ƞp2
M SD M SD
External affective
demands_38





4.71 0.81 2.91 0.77 604.10 0.000 0.51
Internal
requirements_38
5.01 0.63 3.81 0.63 426.29 0.000 0.42
Functionality_38 3.09 0.78 3.96 0.61 237.73 0.000 0.29
Internal
requirements_16
5.35 0.75 4.32 0.90 191.15 0.000 0.24
Functionality_16 3.10 0.91 4.00 0.78 177.19 0.000 0.23
Note. Variables were listed based on F-values (from highest to lowest).
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The second aim of the study was to test correlations of traffic climate
factors and demographic variables (i.e. age, gender, last year kilometres
and accidents). In previous studies, dimensions of traffic climate showed
weak and inconsistent correlations with demographic variables [4,11,12].
For instance, Üzümcüoğlu et al. [12] found the correlations between age
and functionality as positive in Turkey and negative in China. In the pres-
ent study, the correlations were positive for the two countries. Moreover,
genderwas only related to internal requirements in both countries. Being
female was associated with higher internal requirements both in Turkey
and Sweden. The difference could be related to the own skill perception
of drivers. For instance, while female drivers were more cautious, male
drivers had higher confidence in their driving skills [16]. Similarly, if
male drivers perceive themselves as more skillful, they may perceive
the traffic environment as less demanding than female drivers.
Similar to previous studies [4,7], accident involvement and traffic cli-
mate were not correlated. Traffic climate may not be directly related to
accident involvement. When considered on the basis of the model pro-
posed by Özkan and Lajunen [3,5], traffic culture/climate take place at
the macro-level of traffic system and can be defined as “perception of
this whole [traffic system] especially atmeso andmacro levels”. Follow-
ing the discussion of Lajunen [17] and Sümer [18] on proximal and distal
factors leading to road traffic accidents, there could be somebehavioural
factors between the traffic climate and accident involvement. For in-
stance, Chu et al. [4] found that traffic climate was related to violations
that were associated with accidents. In a recent study, Omidi et al. [19]
found that functionality is negatively related to accident involvement.
However, that finding might be affected by the exposure level of the
sample, which is taxi drivers. It was also reported that taxi drivers per-
ceived the traffic system as more demanding and less functional.
Even though the findings with undesired driving outcomes such as
accidents and tickets presented weak relations [4,8,9,11,19], it should
also be highlighted that the perception of traffic climate also presents
crucial findings for policymakers. Based on the studies examining its re-
lations with driver behaviours [4,8,9,11,19], it can be suggested that
how the traffic system is perceived at the country level can have a role
on the behaviours of road users at themicro-level. Especially as a reflec-
tion of that climate, not only drivers but also other road users such as
pedestrians and cyclists may be behaving accordingly. In line with the
discussion on safe traffic systems by Gehlert et al. [4], policymakers
can continue to work on a traffic system that is perceived as less de-
manding and more functional. For instance, Özkan and Lajunen [5]
also suggested that the TCS could be used tomeasure the traffic climate
ofmeso level systems such as cities. Based on this, policymakers can de-
termine the general perception and develop countermeasures by con-
ducting TCS-based nationwide or regional studies.
With respect to the third aim of the present study, traffic climate differ-
ences of Turkey and Swedenwere examined. In termsof the country differ-
ences, the traffic system in Turkey was evaluated high in terms of external
affective demands and internal requirements and low in terms of function-
ality compared to Sweden. Gehlert et al. [7] discussed that a traffic system
with higher functionality and lower external affective demands would be
a safer traffic system for all road users. Similarly, Chu et al. [4] also reflected
that a safer traffic systemwould be less internally and externally demand-
ing. Concerning that, it could be suggested the traffic system in Sweden is
safer for road users than the traffic system in Turkey.
In line with these, it could be suggested that both sample character-
istics and the evaluation of traffic climate supported the objectively
measured road safety statistics and previous studies examining the
differences between drivers from Turkey and Sweden, respectively.
According to the statistics of Turkey and Sweden [2], the estimated traf-
fic fatality rate per 100,000 population for Sweden is 2.8 and 12.3 for
Turkey. Additionally, drivers from Sweden were more positive to com-
ply with speed limits and had fewer violations than drivers from
Turkey [20,21]. In conclusion, it could be suggested that the TCS is a
reliable and validmeasurement to examine the safety climate of a traffic
system in a given country.
İ. Öztürk, H. Wallén Warner and T. Özkan IATSS Research xxx (xxxx) xxxThere are a few limitations and future suggestions that should be
considered in future studies. First of all, the sample of the present
study consisted of drivers who were also university students from two
countries with different characteristics. With respect to that, the differ-
ences and characteristics of the samples restrict the generalisability of
the results across Turkey and Sweden. Additionally, it could be dis-
cussed that different road user groups may perceive the climate of the
traffic differently. For instance, Gehlert et al. [7] showed some similari-
ties and differences in the relations between the traffic climate percep-
tion of road users (i.e. car drivers, cyclists and pedestrians) and red-light
violations. External affective demands were only positively correlated
with intentions for car drivers. Besides, the skill requirements of the
traffic system would be different road users (i.e. drivers and cyclists).
Because of that, it would be important to examine how different groups
of road users perceive the traffic climate of a country.
It should also be noted that the TCS measures the perception of the
traffic climate of road users. One of the factors that might be affecting
this perception could be where the drivers expose to the traffic system,
such as rural or urban areas or size, infrastructure quality and vehicle
density of the traffic system they were part of (i.e. within-country vari-
ability). There might be some regional differences within that country.
Even though the instruction of the scale specifically directs to evaluate
general traffic system of that country, it is not known howmuch drivers
are exposed to different parts of their country, or their evaluation is af-
fected by that. Therefore, in future studies, these factors could be consid-
eredwhilemeasuring the traffic climate of a country. However, contrary
to this limitation, it is worth mentioning that the TCS differences be-
tween Turkey and Sweden were also in line with the objectively mea-
sured indicators of road safety. Consequently, it can be interpreted
that the findings of the present study were not significantly affected
by this limitation.
To sum up, even though previous studies [4,10,11] have reported
various use of the TSCwith different items representing the same facto-
rial and theoretical background, it could be suggested that, supporting
the findings of Üzümcüoğlu et al. [10], the short TCS has shown better
fit indexes with acceptable Cronbach's alpha reliabilities in Turkey and
Sweden and also reflected the theoretical background robustly on traffic
climate [3]. In addition to re-examining the goodness of fit findings in
Turkey, the factorial structure of TCS was examined in Sweden for the
first time. Furthermore, the country-level comparisons showed that
the traffic system in Sweden was perceived to be more functional and
less demanding in terms of emotions and driving skills. With respect
to that, the short TCS was evaluated to be a reliable and user-friendly
measurement of the road users' perception of the traffic climate of a
country.
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